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METHOD FOR THE PREPARATION OF FIBRATES 

The present invention relates to a novel method 
for the preparation of fibrates. 

The term "fibrates" denotes a family of compounds 
which have hy pocholes ter olemic and hypolipidemic proper- 
ties and correspond to the general formula: 




f 



in which R f ^ represents especially a halogen atom or a 
2 , 2-dichlor ocyclopr opy 1 group, a ( 4-chlor opheny 1 ) - 
10 hy dr oxyme thy 1 group, a 4-chlor obenzoyl group or a 2-(4- 
(-/ chlor obenzamido ) ethyl group and R q represents a 

L \ <f* hydrogen atom or a branched or unbranched C^-C^ alkyl 

group . 

Particularly well-known members of this family 
15 are (i) clofibrate, which has the nomenclature: ethyl 
ester of 4-chlor ophenoxy-2-me thy lpropanoic acid or 
ethyl 2- ( 4-chlor ophenoxy )-2-methylpropanoate, and (ii) 
fenofibrate, which has the nomenclature: 1-methy le thy 1 
ester of 2-[4-(4-chlorobenzoyl)phenoxy]-2-methyl- 
20 propanoic acid or isopropyl 2- [ 4-( 4-chlor obenzoy 1 ) - 
phenoxy ]-2-raethylpropanoate. 

It is known that various methods for the 
.i synthesis of fibrates have already been recommended in 

X the past. British Patent c 7GB - A-860 303, which 

25 relates to the preparation of clofibrate, proposes the 
j_f. reaction of a phenol of the formula 4-tlC^H^OH with an 

acetone/chloroform mixture in the presence of sodium 
hydroxide, followed by ester if ication of the resulting 
acid with ethyl alcohol. 



British Patent GB - A- 1 415 295, which 

relates to the preparation of fenof ibrate, proposes a 
method analogous to that of the above-mentioned British 
Patent GB -A-860 303 and comprising the following 

steps: 

(a) reaction of an acetone/chloroform mixture with 
(4-chlorophenyl)(4-hydroxyphenyl)methanone, 

(b) conversion of the acid obtained according to the 
said reaction into the acid chloride, and then 

(c) ester if ication of the said acid chloride by re- 
action with isopropyl alcohol. 

Furthermore, British Patent GB - A-l 539 

897 indicates that it is possible to obtain the compounds 
of the formula: 




(II) 



in which, in particular, A is a phenyl radical sub- 
stituted by a halogen atom, R^ and R^ , which are 
identical or different, each represent the hydrogen atom 
or an alkyl group and Y represents a hydroxyl group or 
an alkoxy group, either by the so-called "acetone/ 
chloroform" method using the said acetone/chloroform 
mixture, or by condensation of a substituted phenol of 
the formula: 



(III) 

— OH 




with a bromine derivative of the formula: 
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CH 3 



Br-C(R)-COY (IV) 
in an appropriate solvent. 

Depending on the nature of the group R which 
it is desired to obtain in the final product, especially 
starting from the 2-br omopr opanoic acid derivative of 
the above formula IV containing the said group R, it is 
more particularly recommended in British Patent 
GB S. A-l 539 897 : 

(i) not to use the reaction III + IV when R is CH^t 
10 but to use the so-called "acetone/chloroform" method 

in order to obtain a 2-phenoxy-2-me thy Ipropanoic acid 
derivative belonging to the fibrate group of compounds, 
and 

(ii) to use the reaction III + IV when R is H in order 
15 to obtain a 2-phenpxy propanoic acid derivative, 

the said reaction of the phenol III with the bromine 
derivative IV being carried out in an organic solvent 
such as ethanol or methyl isobutyl ketone, in the 
tf~ presence of I^CO . 

20 Thus, according to the description in British 

Patent GB-A-1 539 897 , e thy 1 2- [ 4- ( 4-chlor obenzo y 1 ) - 

phenoxy ] propionate is obtained with a yield fo 76% when 
ethyl 2-br omopr opanoate (i.e. the compound of the 
■ff formula IV in which R = H and Y = 0CH 2 CH 3 ) is reacted 

25 in approximately molar proportions with ( 4-chlor opheny 1 )- 
( 4-hydroxy phenyl ) me thanone (i.e. the compound of the 
fj- formula III in which A is 4-ClC^H^ and which also 

corresponds to the nomenclature: 4- ( 4-chlor obenzoyl ) - 
phenol) in methyl isobutyl ketone, in the presence of 

30 K 2 C0 3 . 

P* Austrian Patent AT -A-367 390 has further- 

more disclosed a method for the preparation of 2-(3- 
phenoxy phenoxy ) propanoic acid derivatives, in which the 
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phenyl groups are substituted especially by halogen 
atoms, by a solventless reaction mechanism. In par- 
p ticular, according to Austrian latent AT - A-367 

iTjT" 390, methyl 2- {[ 6-chlor o-3-( 2 , 4-dichlorophenoxy ) ]- 

5 phenoxy } pr opanoat e is prepared by the solventless 

reaction of 6-chloro-3-(2,4-dichlorophenoxy)phenol with 
(-/ methyl 2-br omopropanoate in the presence of I^CO^. 

Comparison of the yields of this reaction carried out 
with a solvent (methanol) [yield: 76%], according to 
F 10 the teaching of British Patent GB - A-l 539 897, 

or without a solvent [yield: 72%], according to 
p: Austrian Patent AT - A-367 390, shows that there 

are no significant differences between the solvent 
technique and the solventless technique. 
15 According to the invention, a novel technique 

is recommended for solving the problem of fibrate 
synthesis. This technique, which leads to appreciably 
higher yields than the closest prior art, surprisingly 
contradicts firstly the teaching of British Patent 

20 ■ GB-A-1 539 897 by involving the reaction of a 

bromine derivative of the formula IV in which R is CH^ 
with a phenol of the formula III in the absence of a 
F solvent, and secondly the teaching of Austrian Patent 

L AT - A-367 390 by significantly improving the yields 

25 The method according to the invention for the 

preparation of a fibrate of the formula: 

Rl -/ \_o-c-cf (I) 

3 



f| in which represents especially a halogen atom (in 

particular F, CI or Br, the preferred halogen being 
30 CI), an acetyl group, a (4-chlorophenyl)hydroxymethyl 



group of the formula 4-ClC^H^CH(0H) , a 4-chlor obenzoy 1 
group or a 2- ( 4-chlorobenzamido ) e t hy 1 group and R2 
represents a C^-C^ alkyl group with a linear or branched 
hydrocarbon chain, comprises reacting an excess, 
relative to the stoichiometric conditions, of an alkyl 
2-br omo-2-methy lpropanoate of the formula: 



CH Q 




Br-C-C' ( V ) 

I ^0 R~ 

GH3 2 



in which R2 is defined as indicated above, with a 
substituted phenol of the formula: 



(VI) 



in which is defined as indicated above, in the 

absence of a solvent and in the presence of an excess 
of l^COg* relative to the stoichiometric conditions, 
at a temperature greater than or equal to 120°C, for 
at least 2 hours. 

In one embodiment of this method, the resulting 
fibrate is isolated from the reaction medium directly 
by precipitation, extraction or distillation. 

In another embodiment, the reaction medium 
containing the fibrate produced by the reaction V + VI 
is treated with a strong acid (especially HC1 or 
H^SO^) to neutralize the excess ^CO^, and the fibrate 
thus obtained is then isolated from the resulting re- 
action medium by precipitation, extraction or distil- 
lation. 

The fibrate obtained by the method of the 
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invention is isolated by carrying out one of the 
following operations: (i) precipitation if the said 
fibrate is a solid (as in the case of fenofibrate and 
its analogs of the formula I above), or (ii) extraction 
5 with an appropriate solvent or distillation if the 

said fibrate is liquid or oily (as in the case of clo- 
f ibrate ) . 

The stoichiometric conditions correspond to 
the reaction of 1 mol of VI with 1 mol of V in the 

M 10 presence of 0.5 mol of-l^CO . As indicated above, the 

reaction VI + V is carried out in such a way that the 
bromine derivative V and l^CO^ are in excess relative 
to the said stoichiometric conditions. Advantageously, 
1 mol of substituted phenol of the formula VI will be 
15 reacted with about 1.7 to about 2.3 mol of derivative 

of the formula V in the presence of about 0.8 to about 

(4 1.8 mol of K 2 C0 3 , at a temperature of 120 to 160°C, for 

3 to 6 hours . 

Where appropriate, the neutralization of the 

H 20 excess I^CO^ with a strong acid is carried out at a 

temperature not exceeding 120°C and preferably at a 
temperature of the order of 100°C. The strong acid is 
advantageously a mineral acid such as HC1 or, preferably, 

-fi H 2 S( V 

25 To summarize, the method according to the 

invention for the preparation of an ester of the 
formula I comprises the following two or three steps: 

^ 1) about one mol of VI is reacted with about 1.7 to 

A 

about 2.3 mol of V (preferably about 2 mol of V), in 
30 the absence of a solvent and in the presence of about 
^ 0.8 to about 1.8 mol of K 2 C °3 (preferably about 1 mol 

L of K 2 C0 3 ), at a temperature of 120°C to 160°C (preferably 

at a temperature of 140°C to 145°C), for at least 2 
hours (preferably for 3 to 6 hours), 
35 2) where appropriate, the excess I^CO^ is neutralized 
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with a strong acid at a temperature below 120°C f and 
^3) the fibrate is isolated from the reaction medium 
by precipitation at a temperature below 60°C, by 
extraction or by distillation. 

The best mode which is recommended for 
the preparation of fenofibrate by the method according 
to the invention , consist s in: 



(a) reacting about 1 mol of VI in which R^ is the 4- 
L chlor obenzby 1 group with about 2 mol of V in which 

10 is the isopropyl group, in the absence of a solvent 

and in the presence of about 1 mol of I^CO^, at a tem- 
perature of about 140°C to about 145°C, for about 5 
hours, 

(b) after the addition of aqueous isopropanol to the 
15 resulting reaction medium, neutralizing the excess 

^2^C*3 with sulfuric acid at a temperature of the order 
of 100°C, 

(c) cooling the reaction medium to a temperature of 
between 15 and 25°C and collecting the precipitate of 

20 fenofibrate by filtration, 

(d) washing the precipitate of fenofibrate collected 
in this way with sodium hydroxide and water in succes- 
sion, and 

(e) recr ystallizing the fenofibrate from aqueous 
25 isopropanol. 

The method according to the invention is 
also applicable to the preparation of fibrates which, 
j-f like bezafibrate, have a carboxylic acid group, R q = H # 

instead of a carboxylate group. However, in view of 
30 the yield of the reaction phenol VI + bromine derivative 
V in which R£ is H, the operation is preferably carried 
out in two stages, namely: preparation of the corres- 
ponding ester, by the method of the invention, from a 
j-j- bromine derivative V in which R2 is an alkyl group, 

35 followed by saponification of the said ester to give the 
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desired acid . 

Table I which follows summarizes the results of 
the comparative experiments which were undertaken to 
demonstrate the value of the method of the invention 
5 (Ex. 1) for the solventless reaction V + VI, relative 

to the use of the same reaction with a solvent (CP1- 
CP4) , according to the teaching of British Patent 

— GB -A-l 539 897 , for the synthesis of f enof ibrate. 

For convenience, Table I also shows the yields of the 
10 preparation of fenofibrate by the so-called "acetone/ 
chloroform" method (CP6) and of ethyl 2- [ 4-( 4-chlor o- 
benzoy 1 ) phenoxy ] pr opanoate (CP5) according to the 
reaction III + IV in which R is H f in the presence of 
a solvent. The solvents used in comparative examples 
15 CP1 and CP2 are those mentioned specifically in British 

p Patent GB - A-l 539 897 and the solvents used in 

comparative examples CP3 and CPA are included in the 
p teaching of British Patent GB - A-l 539 897, 

although they are not specifically illustrated by 
20 examples in the said document* 

The invention will be understood more clearly 
from the following description of an example of prepara- 
tion by the method recommended here, and comparative 
examples according to the closest prior art (British. 

25 Patent- GB - A-l 539 897), for the preparation of 

fenofibrate, as well as examples for the preparation of 
other fibrates. 

PREPARATION I (Example 1 ) : 

Preparation of the 1-methylethyl ester of 2- \ 4- ( 4-c hlor o- 
30 benzoyl) phenoxy 1-2-methylpropanoic acid (fenofibrate ) 

465 g (2 mol) of ( 4-chlor ophenyl )( 4-hydroxy pheny 1 ) ■ 
methanone and 815 g (3.9 mol) of the 1-methylethyl ester 
of 2-bromo-2-me t hy lpropanoic acid (alternative nomen- 
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clature: isopropyl 2-br omo-2-me thy Ipropanoate ) are 
introduced into a 4 liter reactor equipped with a stirrer 
and a condenser* The medium is heated to 120°C and 
265 g (1.92 mol) of potassium carbonate are then added 
5 with the aid of a funnel for solids. The reaction 
1^ medium is subsequently heated for 5 hours at 140-145°C 

and then cooled to about 100°C. It is subsequently 
diluted with aqueous isopropyl alcohol and then acidified 
with sulfuric acid. The reaction medium is then cooled 
)^ " 10 to 18-20°C in order to crystallize the product, which is 

filtered off and washed with sodium hydroxide solution 
and then water. The product is recr y s tallized from iso- 
propanol to give 605 g of fenofibr ate ( yield = 83.9%) 
with a purity greater than 99.5% (determination by high 
15 pressure liquid chromatography, abbreviated to HPLC). 

CJL ^ PREPARATION II (Comparative Example CP 1) : 

*P 46.5 g (0.2 mol) of ( 4-chlor opheny 1 ) ( 4-hy dr oxy- 

pheny 1 )methanone , 35 g (0.25 mol) of potassium carbonate 
and 400 ml of 4-me thy 1 pen t an-2-one (alternative nomen- 

20 clature: methyl isobutyl ketone) are introduced into 

a 1 liter 3-necked round-bottomed flask equipped with a 
stirrer and a condenser. The mixture is heated under 
reflux for 2 hours in order to form the potassium salt 
of (4-chlorophenyl)(4-hydroxyphenyl)methanone, after 

25 which 41.8 g (0.2 mol) of the 1-methy le thyl ester of 

2-bromo-2-methy lpropanoic acid are added. The mixture 
is heated under reflux for 12 hours. After cooling, the 
insoluble inorganic salts are filtered off and the fil- 
trate is concentrated under reduced pressure. The 

30 resulting residue is taken up with ethyl ether and 

washed with 4% sodium hydroxide solution and then water. 
After the solvent has been evaporated off, the residue 
is r eery s tallized from isopropyl ether to give 20 g of 
fenofibrate (yield = 27.7%). 
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PREPARATION III (Comparative Example CP 2) : 

/v 

200 ml of anhydrous ethanol are introduced into 
a 500 ml 3-necked round-bottomed flask equipped with a 
stirrer and a condenser. 4.6 g (0.2 gram atom) of 

5 sodium are then added in portions. When all the sodium 
has dissolved, 46.5 g (0.2 mol) of ( 4-chlor opheny 1 )- 
( 4-hydroxy phenyl ) me thanone are added and the mixture is 
heated under reflux for 30 minutes. 41.8 g (0.2 mol) of 
the 1-me thy le thy 1 ester of 2-br omo-2-me thy lpropanoic 

10 acid are then added and the mixture is heated under 

reflux for 8 hours. After concentration, the reaction 
medium is treated in the same way as in Preparation II. 
Recr ys tallizat ion gives 25 g of fenof ibrate ( yield = 
34.7%). 

15 PREPARATION IV (Comparative Example CP 3) : 

1 liter of isopropyl alcohol, 232.5 g (1 mol) 
of (4-chlorophenyl)(4-hydroxyphenyl)methanone, 138 g 
(1 mol) of potassium carbonate and 355 g (1.7 mol) of 
the 1-me thy let hyl ester of 2-br omo-2-me thy lpropanoic 

20 acid are introduced into a 4 liter reactor equipped 
with a stirrer and a condenser. The reaction medium 
is heated gently, with vigorous stirring, and then kept 
under reflux for 8 hours. About 400 ml of isopropyl 
alcohol are then distilled off, after which the medium 

25 is cooled, with stirring. The precipitate formed is 

filtered off and then washed with water in the hetero- 
geneous phase, with shaking. It is filtered off and 
then washed again with 2% sodium hydroxide solution and 
then with water until the washings are neutral. The 

30 product is filtered off and purified by r ecr ystallization 
from isopropyl alcohol to give 140 g of fenofibrate 
(yield = 38.8%) . 
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PREPARATION V (Comparative Example CP 4) : 

300 ml of dimethylf ormamide , 100 g (0.43 raol) 
of (4-chlorophenyl)(4-hydroxyphenyl)methanone and 
68.2 g (0.49 mol) of potassium carbonate are introduced 

5 into a 1 liter 3-necked round-bottomed flask. The 

mixture is heated at the reflux temperature of the 
solvent for 0.5 h, with vigorous stirring, and 120 g 
(0.57 mol) of the 1-methy lethy 1 ester of 2-bromo-2- 
methy lpr opanoic acid are then added. The mixture is 

10 kept under reflux for 4 hours. After cooling, the 
reaction medium is hydrolyzed with water and then 
extracted with chloroform. The organic phase is sub- 
sequently washed with 3% by weight sodium hydroxide 
solution and then with water until the washings are 

15 neutral. The residue obtained after the solvent has 
been evaporated off is recr y s tallized from isopropyl 
alcohol to give 30 g of fenofibrate (yield = 19.3%). 

PREPARATION VI (Example 1) : 

A 

Preparation of the 1-methy lethy 1 ester of 2- [ 4- ( 4- 
20 chlorobenzoyl)phenoxy]-2-me thy lpr opanoic acid (feno- 
fibrate) 

100 g (0.43 mol) of ( 4-chlor opheny 1 ) ( 4-hydr oxy- 
pheny 1 )me thanone and 165 g (0.79 mol) of the 1-methyl- 
ethyl ester of 2-br omo-2-me thy lpr opanoic acid are 

25 introduced, under a nitrogen atmosphere, into a 3- 

necked round-bottomed flask equipped with a stirrer and 
a condenser. The reaction medium is heated to 110°C 
and a solution of 50 g (0.36 mol) of potassium carbonate 
in 50 ml of demineralized water is then added slowly 

30 over a period of 20 minutes, with distillation taking 
place at 100°C. The distillate separates out into 2 
phases. The lower phase is recycled into the reaction 
medium. After heating at 110-112°C for 1.5 h, the 
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reaction medium is brought to 140°C and a temperature 
of 140-145°C is maintained for 4 hours. The reaction 
medium is then cooled to about 90°C and 210 ml of 80% 
isopropyl alcohol are added. The mixture is then left 
5 to cool for 12 h f with stirring, after which the sus- 

pension obtained is filtered at 0°C. The precipitate 
is washed with 4 times 200 ml of deminer alized water 
and then r ecr y stallized from propan-2-ol to give 119.5 g 
(yield = 77%) of fenofibrate. 

10 PREPARATION VII (Example 2) : 

A 

Preparation of 2-{4-[2-(4-chlorobenzovlamino)ethyl1- 
phenoxv}-2-methylpropanoic acid (bezafibrate ) 
1) 27.5 g (0.1 mol) of 4- [ N- ( 4-chlor obenzoy 1 ) -2-amino- 

K 

ethyl]phenol and 38 g (0.18 mol) of the 1-me thy lethy 1 
15 ester of 2-br omo-2-methy Ipr opanoic acid are introduced, 
under a nitrogen atomosphere, into a 500 ml round- 
bottomed flask equipped with a stirrer and a condenser. 
The reaction medium is heated to 135°C and 20 g (0.145 
mol) of potassium carbonate are then added slowly. The 
i^f 20 temperature is raised to 140-145°C for 4 h, with 

stirring. 5 g (0.024 mol) of the 1-me thy lethy 1 ester of 
2-bromo-2-methy lpr opanoic acid and 5 g (0.036 mol) of 
potassium carbonate are then added. The reaction medium 
is kept at 145°C for 1 h and then cooled to 100°C. 
25 100 ml of propan-2-ol are added, with vigorous stirring, 
followed by a mixture of 80 ml of propan-2-ol, 6 ml of 
sulfuric acid and 30 ml of water. The mixture is left 
to cool and the precipitate formed is filtered off. 
43 g of product are obtained by successively forming a 
30 paste with 1% sodium hydroxide solution and then washing 
with water until the washings are neutral. This product 
is r ecr ystallized from 90% propan-2-ol to give 36.4 g 
(yield = 90%) of the 1-methy lethy 1 ester of 2-{4-[2-(4- <o 
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chlorobenzoylamino) ethyl ]phenoxy}-2-methylpropanoic acid 
melting at 84°C. 

2) 36 g of the ester obtained above are hydrolyzed 
with 4.25 g of sodium hydroxide in 130 ml of methanol, 
5 at 50°C f for 1 h. After concentration, the residue is 
taken up with water. The aqueous phase is washed with 
ether and then acidified in the cold. The expected acid 
precipitates. The precipitate is filtered off, washed 
with water and dried to give 26 g (yield = 80%) of 
10 bezafibrate melting at 183°C. 

PREPARATION VIII (Example 3 ) : 

Preparation of 2-[4-(2,2-dichlorocyclopropyl)phenoxy]- 
2 -me thy 1 propanoic acid (ciprofibrate ) 

1) 1500 g (11 mol) of methyl-(4-hydro*xyphenyl)methanone 
15 and 3800 g (18.2 mol) of the 1-me thy lethyl ester of 
2-br omo-2-methy lpr opanoic acid are introduced into a 
"6 1 reactor under a nitrogen atmosphere. The mixture 
is heated to 120°C and 1300 g (9.4 mol) of potassium 
carbonate are added slowly. A mixture of water and 
20 organic products distils off. The temperature is raised 
to 140°C. After 1 hour, 350 g (1.7 mol) of the 1- 
methylethyl ester of 2-br omo-2-me thy lpropanoic acid and 
then 222 g (1.6 mol) of potassium carbonate are added. 
The temperature is kept at 140°C for 1 hour and then 
25 lowered to 80°C. 4 liters of propan-2-ol are then 

added and the mixture is left to cool, with stirring. 
The insoluble inorganic salts are filtered off and the 
filtrate is concentrated under reduced pressure. The 
residue is taken up with ethyl acetate and washed with 
30 10% sodium hydroxide solution and then water. The 
organic phase is dried and concentrated and the oil 
obtained is distilled at 136-138°C under 0.5 mm of 
mercury to give 2350 g (yield = 81%) of the 1-me thy lethyl 
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ester of 2-(4-acetylphenoxy)-2-methylpropanoic acid. 
2) 2350 g (8.9 mol) of the ester obtained above and 
3 liters of methanol are introduced into a 10 liter 



reactor under a nitrogen atmosphere. The reaction 
5 medium is cooled to 0°C and 576.5 g (10.68 mol) of 

potassium borohydride are added slowly, with vigorous 
stirring. Stirring is maintained for 12 h at room 
temperature and the mixture is then concentrated under 
reduced pressure. The residue is treated with iced 
10 water and taken up with ethyl acetate. After washing 

with water, the organic phase is dried and concentrated 
to give 2355 g (yield = 99.5%) of the 1-methy le thy 1 
ester of 2-[4-(l-hydroxyethyl)phenoxy]-2-methyl- 

^ propanoic acid in the form of a colorless oil. 

A 15 ^3) 240 ml of chloroform, 120 g (0.453 mol) of the 

ester obtained above and 3 ml of dime thy If ormamide are 
introduced into a 1 liter round-bottomed flask under a 
nitrogen atmosphere. The mixture is cooled to 0°C and 
a solution of 18 ml of phosphorus tribromide in 50 ml 
20 of chloroform is then introduced, with stirring. The 
temperature is kept at 0°C for 1 h. The reaction 
medium is then stirred at 30°C for 1 h, after which 
84 g of tr ie thy lamine are added. The mixture is heated 
under reflux for 8 h and then cooled and hydrolyzed on 
25 ice. It is extracted with chloroform and the mixture 
is filtered. After the organic phase has been washed 
with water and then dried, it is concentrated under 
reduced pressure to give 105 g (yield = 93%) of the 
1-methylethyl ester of 2-(4-ethenylphenoxy)-2-methyl- 

^ 30 propanoic acid. 

A 4) 5 g of the ester obtained above, 12 ml of chloroform 

and then 0.5 g of benzy 1 tr iethy lammonium chloride are 
introduced into a 100 ml round-bottomed flask. 12 g 
of sodium carbonate are then added dropwise, after 
35 which the mixture is heated at 40°C for 5 h. The 
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reaction medium is subsequently cooled, hydrolyzed and 
then extracted with chloroform. After washing with 
water, the organic phase is dried and concentrated 
under reduced pressure to give 5 g (yield = 75%) of 
5 the 1-methylethyl ester of 2- [ 4-( 2 , 2-dichlor ocyclo- 

propy 1 ) phenoxy ] -2-methyl propanoic acid in the form of 
an oil • 

5) 5 g of the ester obtained above, 20 ml of methanol 
and 0.84 g of sodium hydroxide are introduced into a 
10 100 ml round-bottomed flask. The mixture is heated at 
/<f 50-60°C for 2 h, with stirring, and then concentrated 

under reduced pressure. The solid obtained is taken 
up with water and the aqueous solution is washed with 
ether and then acidified to pH 1 with hydrochloric acid 
15 Extraction is carried out with ethyl acetate. The 

organic phase is washed with water and then dried and 
concentrated. The oil obtained crystallizes on the 
addition of cyclohexane. The solid obtained is re- 
crystallized from toluene to give 3.6 g (yield = 82%) 
20 of ciprofibrate melting at 115°C. 

Preparations I-VIII given above to illustrate 
the invention and the comparative examples show that 
the method according to the invention affords the 
following advantages: 

fo 25 (i) very high yields (83.9%) compared with the prior 

art involving a solvent (19% to 39%); 

fo (11) products with the very high purity required in 

the preparation of a drug; 

(iii) an energy saving by reducing the reaction times 
30 (essentially reducing the heating times); 
fa (iv) solvent use restricted to crystallizations; and 

(v) a larger operating unit for the same volume of 
reactor . 
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The method according to the invention is 
directly applicable on the industrial scale. 

TABLE I 



Example 


Method (a) 


Solvent 


Product 


Yield 


(Preparation) 




obtained 


(%) 


Ex. 1 


A (I) 




f enof ibrate 


83.9 


CP 1 


B (II) 


CH 3 COCH 2 CH(CH 3 ) 2 


fenof ibrate 


27.7 


CP 2 


B (III) 


CH 3 CH 2 OH 


f enof ibrate 


34.7 


CP 3 


B (IV) 


CH 3 CHOHCH 3 


fenof ibrate 


38.8 


CP 4 


B (V) 


HCON(CH 3 ) 2 


fenof ibrate 


19.3 


CP 5 


C 


CH 3 CH 2 OH 


(b) 


76 


CP 6 


D ("acetone/chloroform") 


fenof ibrate 


70 










(c) 



NOTES 
5 (a) Method : 

A: according to the invention by reaction of VI with 
BrC(CH 3 ) 2 COOCH(CH 3 ) 2 in the absence of a solvent; 
B: according to the teaching of British Patent G B - 

A-l 539 897 by reaction of VI with BrC(CH 3 ) 2 COOCH(CH 3 ) 2 
10 in the presence of a solvent; 

C: according to the teaching of British Patent GB - 

A-l 539 897 by reaction of VI with BrCH(CH 3 )COOCH 2 CH 3 
in the presence of a solvent; 
D: according to the teaching of British Patent GB - 
15 A-l 539 897 by (i) reaction of VI with an acetone/ 

chloroform mixture, then (ii) ester if ication of the 
corresponding acid. 
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(b) Ethyl 2-[4-(4-chlorobenzoyl)phenoxy ]propionate 

(c) The overall yield of method D is about 70%; more 
precisely, fenofibric acid is obtained with a yield of 
85% (this acid contains 3 to 4% by weight of unreacted 
phenol VI) and the ester if icat ion is then carried out 
with a yield of 85%. 



